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(54) ELECTRONIC BLACKBOARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the preparation of 
high-definition electronic documents by separately 
plotting characters, straight lines and graphics on a 
screen for plotting while using pens in plural colors, 
picking up the images of these data while using a 
specified image sensor, distinguishing these images, 
replacing these images with electronic characters and 
electronic straight lines, restoring and synthesizing them. 
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SOLUTION: Characters/symbols 6, a horizontal/vertical 
straight line 7 and arbitrary graphic 8 are respectively 
handwritten in different colors on a screen 2 fqr plotting 
of an electronic blackboard 1 by pens 3-5 in red, green 
and blue and the images of these data are picked up by 

a color camera 9 provided with an optical filter for distinguishing and recognizing them 
corresponding to respective colors. At a red output terminal 10, for example, the output of the 
characters 6 is remarkable but other video signal output components are reduced. A 
character discriminator 13, a straight line discriminator 14 and an arbitrary graphic 
discriminator 15 discriminate the levels of inputs of these video signals and distinguish the 
characters, the straight line and the arbitrary graphic. Then, a character/graphic synthesizer 
20 synthesizes the electronic character and electronic graphic generated by a character 
generator 17 and a straight line generator 19 with the graphic from the arbitrary graphic 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/w 1/12/06 



Searching PAJ 

discriminator 15 and outputs the synthesized result from an output device 21. 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examinees decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 
[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAWfai2VDA 1 1P1 .htm 1/12/06 



PTO: 2007-2789 



Japanese Published Unexamined Patent Application (A) No. 09-2241 1 1, 
published August 26, 1997; Application Filing No. 8-28828, filed February 
16, 1996; Inventor(s): Masato Ishikawa; Assignee: Hitachi Electron 
Corporation; Japanese Title: Electronic Blackboard 



ELECTRONIC BLACKBOARD 

CLAIM(S) 

An electronic blackboard being comprised of: a writing board; an 
image sensor equipped with an optical sensor for discriminating/recognizing 
by colors the characters and symbols, liner lines, and properly selected 
graphs written by pens of different colors for discriminatingly writing 3 
types, which are characters and symbols, linear lines, and properly selected 
graphs; a character recognition device connected to the image sensor; a 
linear line recognition device connected to the image sensor; a character- 
linear line-graph synthesizing device connected to the sensor for 
recognizing the character recognition device, the liner line recognition 
device, and the graph; an output device connected to said character-linear 
line — graph synthesizing device. 



DETAILED DESCRIPTION OF THE INVENTION 
(0001) 

(Technical Field of Invention) 

The present invention pertains to a generally called electronic 
blackboard. 
(0002) 
(Prior Art) 

In recent years, electronic blackboards are widely used, but most of 
them are the devices for electronically recording and copying handwritten 
characters and graphs as image data. Some of them can output electronically 
recorded image data to personal computers, but they merely input 
characters and graphs handwritten on the board as image data. 
(0003) 

The prior art comes with an advantage that many copies can be 
produced from handwritten characters and graphs but the handwritten 
characters are poor in quality, so they have to be recreated by a word 
processor when they are used as public documents, such as records of 
conference proceedings. 
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(0004) 

The present invention, to solve the aforementioned problems, 
attempts to present an electronic blackboard, whereby handwritten 
characters and graphs can be converted into high quality characters and 
graphs thereby can create public documents, such as records of conference 
proceedings. 
(0005) 

(Means to Solve the Problems) 

In the present invention, to achieve the aforementioned problems, the 
handwritten characters and graphs are recognized and converted into 
electronic characters and graphs so that high quality documents good 
enough for records of conference proceedings an be created. 
(0006) 

In converting the handwritten characters and graphs into electronic 
characters and graphs, it is difficult to recognize and discriminate the 
characters and graphs mixed on the writing board, so they are roughly made 
distinction, and subsequently, the characters and graphs are separately 
recognized. 



(0007) 

When the written document on the blackboard is viewed from this 
point of view, it is divided into 3 parts: characters, horizontal and vertical 
linear lines, and other graphs. With the record of conference proceeding, for 
which the electric blackboard is used, it is primarily divided to the 
characters and symbols in the preset size, frames formed by horizontal and 
vertical linear lines, and properly selected graphs. 
(0008) 

In the present invention, to discriminate them, the characters, 
symbols, horizontal and vertical linear lines, and graphs are written by the 
pens of different colors, photographed by an image sensor equipped with an 
optic filter. From the signal produced from this image sensor, the character 
discrimination device determines that they are characters and, subsequently, 
the character discrimination device recognizes which characters they are 
and generates the electric characters, in other words, the character code data. 
(0009) 

By going through the same process as that for the characters, the 
electronic linear lines (linear line signal) are generated. The handwritten 
symbols are determined by the same manner as for the characters. These 
electric characters, electric linear lines, and properly selected graph 
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photographed as is can be synthesized into high quality document by the 

character-graph synthesizing device. 

(0010) 

(Embodiment Example) 

One embodiment example of the present invention is explained below 
with reference to Fig. 1 and Fig. 2. 
(0011) 

On the writing board 2 of electric blackboard 1 , characters and 
symbols 6, horizontal and vertical linear lines 7, and graphs 8 are written by 
pens of 3 different colors, respectively. They are photographed by a color 
camera 9 equipped with an optic filter not shown in the drawings. 
(0012) 

The color camera 9 photographs the entire writing board 2. But the 
image signal levels output to the red, green, and blue output terminals, 10, 
11, 12, vary since the written characters and symbols 6, liner lines 7, and 
graphs 8 have different colors; for example, the output of characters 6 to the 
red output terminal 10 is great but the image signal output components of 
other linear lines 7 and graphs 8 are very small. 
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(0013) 

Likewise, the image signal output to the green output terminal 1 1 is 
great but the signal outputs of other characters 6 and graphs 8 are small. 
(0014) 

The image signal output of graphs 8 to the blue output terminal 12 is 
great but the outputs of characters 7 and linear lines 7 are small. 
(0015) 

Accordingly, the size of input image signal is determined, so the 
characters, linear lines, and graphs can be discriminated by the character 
discrimination device 13 to output the signal with prescribed output level or 
higher, by the linear discrimination device 14, and by the graph 
discrimination device 15. 
(0016) 

The output from the character discrimination device 13 is input into 
the character recognition device 16 and is sent to the subsequent character 
generation device 17 after having been recognized which character the 
handwritten character is. 
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(0017) 

Likewise, the output from the linear line discrimination device 14 is 
input into the graph discrimination device 18 and sent to the linear line 
generation device after having been recognized the length and direction. 
(0018) 

The electronic characters and electronic graphs generated from the 
character generation device 17 and linear line generation device 19 are sent 
to the subsequent character - graph synthesizing device 20 and 
simultaneously synthesized with the graph sent from the graph 
discrimination device 15. Thus, a high quality electric document is created 
and is output from the output device 21. 
(0019) 

As shown in Fig. 2, on the writing board 2, are auxiliary line 23 for 
delineating the linear line 7 by handwriting and auxiliary line 23 visible for 
. human eye but not by color camera 9,,in order to handwrite the characters 6 
to be recognizable by the character recognition device. 
(0020) 

The recognition rate of characters and linear lines becomes higher by 
the auxiliary lines and the high quality electronic document can be created 
efficiently. 



(0021) 
(Advantage) 

As mentioned above, according to the present invention, by merely 
handwriting on the electronic blackboard, a high quality electronic 
document can be automatically created, by which business can be conducted 
efficiently and the use value of an electronic blackboard can be greatly 
enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the system structure for illustrating one embodiment 
example. Fig. 2 shows an anterior view of one example of auxiliary line on 
the writing board. 

2. writing board 

3. red pen 

4. green pen 

5. blue pen 

9. color camera 

13. character discrimination device 

14. linear line discrimination device 

15. properly selected graph discrimination device 

16. character recognition device 
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17. character generation device 

18. graph discrimination device 

19. linear line generation device 

20. character-graph synthesizing device 
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